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Abstract. The Buzău Subcarpathians are an all but completely rural region, currently facing manifold 
problems, which have led to the onset of a process of gradual deterioration. The purpose of this article 
is to assess the demographic dysfunctionalities that have emerged and intensified as a result of the 
multiple transformations undergone by the Romanian rural space in the past half-century. In order to 
analyze the demographic characteristics, 7 indicators were calculated (the rate of natural increase, the 
net migration rate, the intensity of depopulation, the ratio of the elderly population of the total 
population, the population aging index, the demographic potential index, the total age dependency 
ratio) for each of the region’s 58 administrative-territorial entities. Later on, starting from the 
standardized values of the 7 variables, a global indicator was calculated (generically called 
demographic index), which allows the classification of settlements into a hierarchy in terms of the 
demographic factor. The analysis of the demographic index reveals that the administrative-territorial 
entities with the highest values are, in particular, those located within the area of influence of the cities 
of Buzău and Ploiești, which feature a good access infrastructure. On the opposite side, there are 
communes located, typically, in the North-Eastern and South-Western regions, characterized by a high 
volume of definitive migration (especially in the young and adult age groups) which resulted, in the 
medium and long run, among others, in the decline of birth rates and the onset of a pronounced 
process of population aging. In a situation where the current conditions persist, some of the villages in 
the analyzed area will disappear.  
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INTRODUCTION     
 
In the past half-century, the Romanian rural space underwent multiple economic and 
social transformations, initially as a result of the enforcement of Communist policy 
guidelines, and later on, as a result of the post-1990 substitution of Communist policy by a 
democratic regime’s policy. These irreversibly modified the evolution and configuration of 
the rural space. 
As a result, nowadays, the entire Subcarpathian rural space faces numerous problems 
which are reflected in the quality of rural life, whose resolution requires finding viable 
solutions, that would lead to a balance across the territory, from both the economic and the 
social point of view (Mita and Stoica, 2008). Development of rural areas should be tackled 
while bearing in mind the resources of those areas and preservation of traditional customs and 
local rural nature, so as to preserve their identity. Actually, no single universal approach can 
be found to solve the existing dysfunctionalities and drawbacks in that type of area; the plans 
for development must offer viable solutions that match the specific features of each particular 
rural region (Stoica, 2009, quoted in Stoica et al., 2010). 
Starting off from these considerations, the first phase in coming up with any strategy 
for rural development ought to be a diagnosis. This would allow an identification of the 
strengths and weaknesses to serve later on in identifying the future directions of development.  
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In this context, an evaluation of the demographic characteristics of a particular 
territory is very important, as it offers information on the extant human resources and on their 
outlooks. In addition, this kind of analysis allows one to highlight the demographic 
dysfunctionalities that can slow down development.  
 
MATERIALS AND METHODS    
 
The underlying hypothesis of the present study is that the area analyzed is impacted 
by demographic dysfunctionalities, with repercussions on the degree of development of the 
rural space. 
Seven relevant indicators have been calculated, in order to enable an assessment of 
the demographic state of the area analyzed, listed as follows: the rate of natural increase (I1), 
the net migration rate (I2), the intensity of depopulation (I3), the ratio of the elderly 
population of the total population (I4), the population aging index (I5), the demographic 
potential index (I6), the total age dependency ratio (I7). Later on, in the wake of a 
centralization of the results, those indicators were analyzed from the perspective of their 
positive or negative impact on the degree of development of the area analyzed. At the same 
time, the causes that brought about a particular type of evolution for each indicator were 
highlighted.  
Later on, in order to be able to analyze the extant differences across the territory, it 
was deemed necessary to calculate an indicator that would reflect the demographic state of the 
rural space analyzed. Thus, a demographic index was calculated, which incorporates the seven 
indicators mentioned above. In a first phase, a formula to standardize values was calculated 
for each indicator, as follows:  
Vs=(Vreal-Vmin)/ (Vmax-Vmin). 
Next, the values were considered from the point of view of the positive or negative 
impact on the space analyzed. Under those conditions, the method to calculate the 
demographic index by way of the Hull score is:  
Id= 15+40 (I1+I2+I3…I7 ) /7 (Ianoș, 1997). 
The indicators considered to have a positive impact are: the rate of natural increase, 
net migration rate and the demographic potential index; the ratio of the elderly population of 
the total population, the population aging index, the intensity of depopulation and the total age 
dependency ratio were considered to have negative impact.  
Eventually, the demographic index enables highlighting the extant demographic 
disparities between the subordinated administrative-territorial units.  
The data used was both quantitative (information obtained from statistics bureaus, 
national historical archives) and qualitative (observations made during on-site visits in the 
past few years, to several settlements, and during discussions with the local population). In 
order to be able to analyze the rate of natural increase and the net migration rate from the 
point of view of their evolution in time, statistical data covering the 1966-2010 period were 
analyzed. As far as the intensity of depopulation is concerned, the population of 2010 was 
factored in, compared to the population by 1966. The ratio of the elderly population of the 
total population, the population aging index, the demographic potential index and the total age 
dependency ratio were only analyzed for the last year analyzed, that is, 2010. 
In order to use the rate of natural increase and the net migration rate so as to calculate 
the demographic index, an arithmetic mean was calculated for the 45-year time span analyzed 
(1966-2010).  
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RESULTS AND DISCUSSIONS     
 
The Buzău Subcarpathians are an area of contact between mountain and plain 
regions, and a component of the Curvature Subcarpathians (Fig. 1). This physical-
geographical entity covers more than 2,760 sq km, and it consists in a succession of hills and 
depressions (Romanian Geography, 1992).  
 
 
Fig. 1 Geographical position 
 
A wide range of forms of land degradation are present here, ranging from badland 
(the Cislău Basin, the Muscel valley, among others) through to landslides (which are the main 
factor shaping the landforms) and mudslides, which have modified and still continue to 
impact on the analyzed territory at a rapid pace. Large surfaces are impacted by torrent 
erosion processes, inside small basins and on the slopes of barren hills, taking the form of 
gullies and ravines (Stoica et al., 2012). 
58 administrative-territorial entities are located within the Buzău Subcarpathians, 31 
of them administratively incorporated into Buzău county and 27 into Prahova county. All 
settlements are rural, with a single exception, the town of Pătârlagele. However, although it 
may be an urban settlement, that town sports characteristics similar to the surrounding rural 
space, if one takes into account the overall degree of development and the high number of 
subordinated settlements. 
The population inhabiting this area consists in circa 191,000 people (2010), mainly 
concentrated into small- and medium-sized rural settlements. The analysis of the 
characteristics of the network of settlements in the area analyzed reveals differences in terms 
of the degree of development. Thus, the better developed villages are, in general, commune 
seats, or they are located closer to the contact area with the plains, within the area of influence 
of the cities of Buzău and Ploiești.  
After calculating the 7 indicators, deemed relevant for the analysis of the 
demographic situation, it can be observed that a first dysfunctionality consists in the high 
volume of definitive migrations. Large-scale definitive migration was recorded in the area 
analyzed, as a result of the socialist policy of transformation of the national economy 
(collectivization of agriculture, simultaneous with industrialization and intensive 
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urbanization). If one analyzes the net migration rate, it can be observed that during the 1966-
1991 interval most of the administrative-territorial entities, in succession, registered negative 
values of that indicator.  
 In fact, 1990 registered the lowest average net migration rate (-29.4‰), in the 
context where more than 11,000 people left the analyzed area. This phenomenon may be 
explained as a “migratory movement shock”, as it was the effect of a series of decision-
making measures with political connotations, such as abolishing the restrictions on 
population’s settling in big cities (Nancu, 1998).  
Later on, a general slight-increase trend can be noticed, which persisted and grew in 
intensity in the context of the modification of socio-economic conditions. Nevertheless, more 
than half of the administrative-territorial entities analyzed continued to record, during the 
1991-2010 period, negative net migration rates. But it can be observed that, after 1991, there 
occurred a significant drop in the number of emigrants, as emigration to urban areas became 
less attractive (as a result of the drop in job openings, the low income levels and the rise of the 
cost of living - Stoica, 2009); at the same time, some of the people who emigrated during the 
communist period returned to their home villages (against the background of layoffs made in 
the urban economy and/or the restitution of farmland).  
By 2010, only 35.7% of the administrative-territorial entities recorded positive net 
migration rates. High negative rates persisted, in particular, in isolated communes, located 
partly in the mountain area.  
An analysis of the statistical evidence spanning 1966-2010 reveals that the result was 
a deficit of more than 70,000 people (the difference between the number of people who 
migrated away and the number of people coming in).  
The consequences of the definitive abandon of the area analyzed by a high 
percentage of emigrants were profound, in the medium and long run. Thus, while the ratio of 
the adult population was initially high enough to support the optimal functioning of the rural 
system, because of a high positive rate of natural increase, the birth and fertility rates 
gradually dropped, at the same time as the ratio of the elderly population rose (Stoica et al., 
2012).  
Another demographic dysfunction consists in the negative rate of natural increase of 
the population. Early on in the time period analyzed, the rate of natural increase registered 
high positive values, because of the enforcement of decree 770 in October 1966, which 
banned abortions. As a result, in the very next time period, the birth rates were very high, 
which brought about a spectacular increase of the rates of natural increase. However, 
gradually, against the background of the emigration of predominantly the young and adult 
population, the birth and fertility rates started to drop, which was reflected in the progressive 
decline of the rates of natural increase. As a result, negative rates are recorded for the first 
time in some of the communes.  
By 2010, in 93.1% of the administrative-territorial entities analyzed, the rates of 
natural increase registered negative values. In the case of 37.9% of them, the values exceeded 
-10‰. Only 6.9% of the communes are in the very opposite situation, where the rates of 
natural increase are positive. 
An indicator was used to enable quantifying the process of depopulation, calculated 
by subtracting the population numbers of 1966 from the population numbers of 2010, 
matched against the population of 1966. The analysis of the values of that indicator (the 
intensity of depopulation) indicated an average decline of the population (between 1966 and 
2010), in the Buzău Subcarpathians, of 17.7%. However, there were significant deviations 
from that average value. Most of the administrative entities (80.4%) recorded population 
drops, the communes suffering worst (drops of more than 50%) being those located in the 
313
central-Northern part, as well as in the South-Western part of the area analyzed (Jugureni, 
Tătaru) (Fig. 2). The remaining 11.6% recorded, in the respective time span, increases in 
population numbers, because of their being located closer to the plain, along major 
communication routes. As a result, it was relatively easy for the residents to travel every day 
to the nearby cities (Buzău, Vălenii de Munte, Ploiești), to work in non-agricultural 
enterprises, without having to emigrate definitively.     
  
  
 Fig. 2 The intensity of depopulation                       Fig. 3 Demographic aging index 
 
An analysis of the network of settlements in the Buzău Subcarpathians against the 
number of inhabitants, at village level, indicates that, by 2002, 18.8% of the villages had less 
than 100 inhabitants. Moreover, around half of those villages (9.7%) registered less than 50 
inhabitants. On-site analyses indicated that most of those settlements feature a high 
percentage of elderly inhabitants, and the population has been constantly declining. Thus, in 
some villages, between 2002 and 2010, the population dropped by more than 50%. In the 
context where this situation persists, some of these settlements are bound to vanish in the 
future.  
If one analyzes the ratio of the population older than 65 of the total population, one 
notices that the average value for the Buzău Subcarpathians, by 2010, was 20.7%. This figure 
is significantly higher compared to the average figure in the European Union (17.4%) or the 
average figure across Romania (14.9%) (according to Eurostat).  
The analysis of the ratio of the elderly population across the territory indicates that a 
mere 22.4% of the administrative-territorial entities fall below the average European value, 
and they are located in the South-East and the South-West of the area analyzed, respectively, 
close to the border of the plain. The highest ratios of older-than-65 population, above 30% of 
the total population, are recorded in 12.1% of the communes, predominantly located in the 
Northern region (Chiliile, Cănești, Odăile, Cozieni, Bozioru, Colți). 
In addition, taking into account that it is deemed population aging can be brought 
into discussion when the elderly make up for more than 12% of the total population (Erdeli 
and Dumitrache, 2009), one may consider that in the area analyzed the population aging trend 
is accentuated, as the average value is 20.7%. 
Another indicator used to analyze the extent of population aging is the demographic 
aging index (calculated by matching the population older than 65 to the population younger 
than 14) which records very high values in all communes in the area analyzed. Thus, by 2010, 
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84.5% of the entities analyzed recorded population aging index values above 100% (Fig. 3). 
Moreover, 13.8% of the communes recorded values above 200%. In the context of the 
emigration of predominantly young and adult people, the birth rate has dropped, and the 
consequence in the long run was the aging of the population. 
The consequences of a high elderly population ratio are reflected in economic 
activity, in terms of the decline of the ratio of the potentially-active population, whose effect 
is the increase of the ratio of untilled farmland and the decline of the livestock. At the same 
time, in the long term, the effects impact on the decline of the human resources. 
The demographic potential index offers information on the potential number of births 
in the coming period, as it is calculated by matching the number of women of fertile age (aged 
15-49) against the total feminine population. Thus, the higher the value of this index, the 
higher the probability of high birth rates. 
It is apparent that in the analyzed area the lowest values (below 30%) are typical of 
communes in the Northern part (Chiliile, Odăile, Cozieni), as well as in Jugureni (Fig. 4). 
Values ranging from 30% to 45% are recorded in most (63.8%) of the administrative-
territorial entities. An analysis of the figure below indicates a grouping together of the 
communes with values ranging from 40% to 45% in the central and Eastern regions. The 
highest values are concentrated along the Western edge of the analyzed area, in the central-
Northern part (Pătârlagele, Calvini) and to the South-East (Berca, Vernești). 
 
  
Fig. 4 Demographic potential index                        Fig. 5 Total age dependency ratio 
 
Another demographic dysfunctionality consists in the high total age dependency 
ratio. This indicator is calculated by matching the population of inactive age (younger than 15 
and older than 65) to the population of working age (aged 15-64). This indicator expresses the 
“image of the pressure” exerted by the young and the old on the adults (the population of 
working age) (Zamfir, 2007). At the level of the European Union, the average value of that 
indicator is 49.3%, while the typical value in Romania is 43% (according to Eurostat). 
Calculating that indicator for the analyzed area reveals that most of the administrative-
territorial entities (86.2%) record values that exceed the European mean average. The highest 
values (above 90%) are typical of the communes of Cănești, Cozieni, Jugureni and Chiliile, 
where one working-age person supports approximately one inactive person (Fig. 5). 
The lowest values (below 49.3%) are typical of communes located close to the 
borders of the area analyzed, near the cities of Buzău and Vălenii de Munte. The explanation 
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is that, as they are located close to urban centers, the emigration rate during the communist 
period recorded moderate values, as thanks to the short distance commuting (daily travel) was 
favored over definitive emigration. In addition, more recently, a recent trend can be noticed: 
the emigration of the urban population to the neighboring rural area. Pătârlagele also falls in 
below the 49.3% limit. In those administrative-territorial entities, every one dependent person 
is supported by two other working-age people. 
The demographic index was calculated as a result of the centralization of the 
standardized values of the 7 indicators. In the area analyzed, it ranged from a minimal value 
of 45.1% (the commune of Chiliile) and a maximal value of 54.9% (the commune of 
Vernești). 
The lowest values (below 50%) are recorded in the North-East and South-West, and, 
in addition, in Ariceștii-Zeletin (Fig. 6). Those communes featured high negative net 
migration rates, as a result of a high volume of emigrants, which, in time, led to the decline of 
birth rates and the demographic potential index, and brought about the onset of a severe 
process of population aging.  
 
 
     Fig. 6 Demographic index 
 
The outlooks for the demographic regeneration of these communes are slim, 
considering that they record low birth rates and demographic potential index values, a high 
percentage of the elderly population and they are also impacted by a pronounced process of 
population aging. Moreover, the isolated settlements lack even the minimal services, so that 
their degree of attractiveness is very low.  
The highest values (>53.6%) are typical of communes located especially within the 
area of influence of the cities of Buzău and Ploiești. As they are located in a transition area, 
close to the urban area, they recorded low emigration rates. In the past few years, the degree 
of attractiveness of some of those communes increased, thanks to their geographical 
positioning and their better- developed infrastructure.       
In the central-Western part of the area analyzed, administrative-territorial entities 
stand out as they record quite high demographic index values, ranging from 52.6% to 53.5%. 
But, although many of the communes record values of the analyzed indicators that 
place them in the middle or even in the upper part of the classification, they incorporate 
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villages with a low number of inhabitants, predominantly made up of an elderly population. 
They feature a deficient infrastructure and precarious services. Under those conditions, the 
probability of their disappearance at a later date is very high. 
 
CONCLUSION    
 
 The analysis of the demographic situation of the analyzed region, from the 
perspective of the 7 indicators deemed relevant, allows one to identify, at the scale of 
administrative-territorial entity, those areas that feature the biggest demographic 
dysfunctionalities.  Thus, the communes that stand out are those in the North-Eastern and 
South-Western regions, as well as the commune of Ariceștii-Zeletin, which record the lowest 
demographic index values. The most critical situation is that of the commune of Chiliile. 
Because of the constraints caused by the absence of certain up-to-date statistical information, 
no similar demographic analysis can be conducted at village scale. However, as the result of 
on-site research, it is established that there are villages in the analyzed area whose populations 
have dropped by more than 50% since 2002, with high elderly-population ratios, typically 
located in isolated areas. These villages feature a precarious infrastructure, and the minimal 
services are absent. In this context, the challenge arises to identify a viable strategy for the 
development of the analyzed space, which would also take into consideration the 
characteristics of the settlements that feature multiple dysfunctionalities. 
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